To reduce the environmental load of the household sector, it is important to enhance people's proenvironmental behaviors (PEBs). Information provision has been considered as one of the possible methods for fostering PEBs. However, previous studies have seldom discussed what type of information is most appropriate for the target behavior. Effective media through which to provide such information should be also discussed. In order to identify the most effective such information, as well as the effectiveness of free papers as media through which to disseminate it, environmental information regarding two behaviors-"My Cup" and "Carbon Cashbag"-was provided through online questionnaires and free papers. Even though the same information was provided in both sources, it was found that the effectiveness of the content depended on the target behavior and region. As lack of information was one of the barriers to "Carbon Cashbag" behavior, it was found that the provision of very basic information improved the intention and practice of the behavior. Higher scores for intention and practice were observed when information was provided through free papers, which could therefore be considered as effective media through which to deliver information about PEBs.
tainable society. For several decades, trials have been conducted in an attempt to enhance PEBs in people's daily lives, and have helped to change people's awareness and behaviors. However, the actual practice rates of PEBs are still not high, and lower practice rates are particularly common among younger generations [1] [2] .
Information provision has been considered as a possible method for the enhancement of PEBs. Several studies have investigated the effectiveness of various types of information, such as social/personal norms [3] [4] [5] and declarative/procedural knowledge [6] [7] [8] . However, these studies have seldom discussed which type of information is most appropriate for the target behavior. In addition to information content, the media through which to provide the information is another important issue. Various studies have tried to use mass media for information provision [9] [10] [11] . However, they have shown that information provision via mass media has a minimal effect on behavioral change and that its effectiveness cannot be maintained for a long period of time [12] [13] . Reference [14] compared the effects of three types of media (mass, local, and personal) on recycling behavior. They conclude that mass media can only affect "goal intention", but that local and personal media can have a direct impact on behavior.
With the above issues in mind, we attempted 1) to clarify the most effective information regarding two different PEBs and 2) to evaluate the effectiveness of the free paper, a widespread form of local media, as a possible medium of information provision for the enhancement of PEBs.
Material and Methods

Information Provision through Online Questionnaires
To achieve research aim 1, we decided to use an online questionnaire survey. Different information was provided to different groups, and the survey inquired about respondents' changes of intention. The questionnaire consisted of three parts: a) inquiries on the cognition and practice of the target behavior, b) provision of information about the behavior, and c) inquiries about behavioral intention changes.
Selection of Target Behaviors
We selected two target behaviors using the results of our previous study, in which we selected 58 daily PEBs and surveyed the practice rate of and reasons for each behavior in Seoul and Tokyo [1] . Among those 58 behaviors, we selected the target behaviors for the present study based on the following criteria: a) the behavior shows a relatively low practice rate (<60%), b) lack of information determines the non-practice of the behavior, and c) the effect of information provision on the behavior can be easily tested over a short-term period. Two behaviors that fulfilled these criteria were selected: 1) use of one's own cup or tumbler at cafés, instead of disposable cups ("My Cup"; B27 in [1] ) and 2) purchase of Carbon Cashbag products ("Carbon Cashbag"; B49 in [1] ). "My Cup" behavior had a 59.1% practice rate in the first study. The main reasons not to conduct the behavior were that respondents considered it "inconvenient" and "bothersome" [1] , but this behavior was selected for the present study because it can easily be changed during a short period via information provision. The "Carbon Cashbag" program was begun by Korea's Ministry of Knowledge and Economy in 2008. When people buy environmentally friendly products with Carbon Cashbag labels, they gain points that are redeemable for various goods and services. The practice rate of this behavior was 28.9% in the first study. The main reason not to conduct the behavior was cited by respondents as "no recognition" [1] , which indicates the important effects of information provision on PEBs. In addition, neither of these two behaviors requires equipment installation and both can be implemented within a short time period.
Psychological Factors
The content of the information provided in the questionnaire was chosen based on three psychological factors: risk arousal, knowledge, and descriptive norms.
"Risk arousal" is the enhancement of awareness through the provision of risk information with a pessimistic tone. The effects of risk arousal have been discussed in various studies [15]- [17] . Reference [15] proposed a "two-phase model" for environmental behaviors, in which two intention phases-"goal intention" and "implementation intention"-determine behavior. In his model, risk arousal is considered one of the determinants of goal intention.
According to [18] , environmental knowledge can be categorized into three types: 1) declarative knowledge, 2) knowledge about procedure (i.e. action-related), and 3) effectiveness. Declarative knowledge is defined as knowledge about facts, such as knowledge about what global warming is. Knowledge about how to conduct behavior is called "procedure" knowledge, which is one of the key predictors of behavior [6] [7] [8] . Reference [8] showed that the combination of procedural and declarative information has significantly positive effects on recycling behavior. "Effectiveness" knowledge related to effects driven by behavior, such as knowledge that CO2 or fuel costs can be reduced by switching from a gasoline-fueled car to a hybrid car. This concept is similar to the combination of perceived effectiveness and benefit evaluation in [19] two-phase model, mentioned above. Reference [20] hypothesized that objective information about effectiveness can change people's perception of effectiveness, which inspires more efficient PEBs. They provided information about CO 2 reduction driven by electricity savings and other environmental behaviors, and demonstrated that objective information about effectiveness raised people's PEB awareness.
According to [3] , social norms are categorized as descriptive norms and injunctive norms. Descriptive norms are defined as the cognition of the behavior of others. This is reflected in people's behavior in response to the behavior of others. Reference [4] demonstrated the effect of descriptive and personal norms on recycling behavior and found that personal norms had a short-term effect, whereas descriptive norms worked more effectively in the long term. Reference [3] showed that the effect of descriptive norms was more significant than that of personal norms for recycling behaviors in public places.
Information Design
With the above information in mind, we designed three types of information for the two target behaviors: a) risk arousal, b) knowledge, and c) descriptive norms.
Regarding "My Cup", we provided information about waste generation and the lack of landfill sites in Seoul (as shown on Seoul's metropolitan homepage) as risk arousal information (A). The volume of waste reduction that results from using personal cups or tumblers instead of disposable cups [21] was provided as effectiveness information (B1), while a list of shops that provided discounted drinks to people who bringing personal cups or tumblers was provided as procedure information (B2). The practice rate (59.1%) was provided as descriptive norm information (C).
Regarding "Carbon Cashbag," we provided information on the seriousness of greenhouse gas emissions in Seoul (as shown on Seoul's metropolitan homepage) as risk arousal information (A). Methods through which to accumulate Carbon Cashbag points (B3) and lists of Carbon Cashbag products on the market (B4) were provided as procedure information. We also provided declarative information (B5) due to the low degree of recognition of the Carbon Cashbag program. The practice rate (28.9%) was also provided as descriptive norm information (C).
Details on the information provided in the study are found in Table 1 . 
Behavior Changes after Information Provision
In order to investigate respondents' behavior changes, an additional questionnaire was sent to the same respondents via e-mail nine weeks after the first questionnaire survey. Changes in the target behaviors were investigated via a four-item scale: "I did not try", "I tried once", "I tried two or three times", and "I tried over five times". The surveys were conducted in Seoul from September 26 to October 10, 2011 and in Tokyo from May 10 to 17, 2012. There were 840 respondents for "My Cup" and "Carbon Cashbag" in Seoul and 555 respondents for "My Cup" in Tokyo.
Information Provision through Free Papers
Based on the results of the online questionnaire survey, we selected information that would be effective in fostering the target behavior. We chose a free paper as a medium through which to spread the information.
The Focus is the largest free daily newspaper ("free paper") in the Republic of Korea, with a circulation of 418,598 as of April 2012, and has been certified by Korea ABC Association. Free papers are tabloid newspapers distributed in public places such as bus or subway stations. A relatively new form of media, they have been around since 1999 in the Netherlands and are spreading quickly, mostly in Europe as well as in America [22] . In Korea, they have been increasing rapidly since 2002 [19] . The majority of readers are young people who use public transportation (Christopher, 2003; Wilcox, 2005 (as quoted in [19] ). Furthermore, free papers can also be distributed to people who do not ordinarily read newspapers, which enhances the newspaper business (Beard, 2003; Goff, 2004 (as quoted in [19] [23]).
We decided to place the selected information on a page on which famous cartoons are placed in order to ensure its consumption by a wide variety of readers. The same information used in the online questionnaire survey appeared on that page for four days. Information about "My Cup" was shown In order to analyze readers' perceptions and behaviors, a questionnaire survey was conducted. The questionnaire was prepared on a Google spreadsheet; the contact address was provided on the same page as the information. A short URL was prepared using the Google function, and the QR code was provided in order to maintain easy access to the questionnaire. To enhance people's replies and prevent the bias of selecting environment-focused people as respondents, we mentioned on the same page that we would provide remuneration (a coupon worth 20,000 KRW, or US $19) to the respondents.
In the questionnaire, respondents' intentions regarding the target behavior were asked about, in addition to their socio-demographics. We also requested their participation in another short survey that would be held three weeks later. Remuneration was sent to all respondents via e-mail.
Three weeks after the initial survey, we sent e-mails to the respondents who were willing to take the additional survey, which was conducted for "My Cup" from March 26 to April 10, 2012, and for "Carbon Cashbag" from April 2 to 22, 2012. The respondents were asked about how their actual behaviors accorded with the target behaviors.
Results and Discussion
Information Provision through Online Questionnaire Survey
To determine the significance of the effect of information on behavior intention and practice, questionnaire answers were coded from 5 ("I want to do this very much") to 1 ("I never want to do this") for intention, and either 0 ("I did not try") or 1 ("I tried") for practice. Though answers regarding practice were originally obtained on a 5-point scale, in order to handle the small sample number in a meaningful way, we ultimately decided to simply use 1 or 0.
"My Cup"
1) Seoul Figure 1 shows the average scores of 12 respondent groups for "My Cup" in Seoul. The table below the graphs shows the combinations of information provided to each group. The scores range from 1.0 to 5.0 for intention and from 0.0 to 1.0 for practice. The group that was given no information had the lowest score (2.44) and the group to which risk arousal and effectiveness information was given had the highest (A + B1, 3.30). A tendency for scores to increase with information provision was observed. When a one-way-ANOVA test was applied to the intention results, a significant difference was found among the groups (F (11,828) = 2.986, p < 0.01).
To identify significant differences among groups, we carried out a post-hoc (multiple comparison) test-Tukey-Kramer Hochberg's GT2-as an analysis of equal-variance samples. In particular, the group to which risk arousal and effectiveness information was given had the highest score (A + B1, 0.34). Yet, while this trend was observed, statistically significant differences were not observed, mainly due to the smaller sample size of each group (F (11,828) = 0.996, p = 0.448, n = 70 × 12 groups).
2) Tokyo Figure 2 shows the average scores of the 13 groups for "My Cup" in Tokyo. In addition to the 12-group set in Seoul, one additional group was given all of the information Overall, the intention and practice scores in Seoul were higher than those in Tokyo. Our previous study also showed that the practice rate of "My Cup" in Seoul was significantly higher than that in Tokyo, which is attributed to the fact that intensive waste reduction programs, such as charging for waste bags, were begun earlier and have become more widespread in Korea than in Japan [1] .
In terms of the influence of information provision, some differences between the two cities were observed. Risk arousal information [A] had more influence on intention in Seoul, while knowledge information [B] had more influence on intention in Tokyo. Based on the practice rate of "My Cup", we can assume that a lack of information acted as more of a barrier to practice in Tokyo than in Seoul. Yet, knowledge information was accepted more effectively, and had more influence on intention, in Tokyo. Figure 3 shows the average scores of 16 groups for "Carbon Cashbag" in Seoul. In addition to risk arousal [A] , and procedure [B3, B4] information, we also provided declarative information [B5] to all of the groups because the original degree of recognition of "Carbon Cashbag" was not high.
"Carbon Cashbag"
As seen in Figure 3 , even when only declarative information was provided, respondents' intention to perform "Carbon Cashbag" behavior increased, and no statistical significance was observed among the groups (F (15,1036) = 1.176, p = 0.284). In our previous survey [1] , we revealed that the practice rate of "Carbon Cashbag" was quite low (28.9%) and that one of the main reasons not to conduct the behavior was that respondents did not know about the behavior itself; therefore, it was indicated that people's intention would increase simply through declarative information provision. In addition, the combination of risk arousal, procedure, and descriptive norm information [A + B4 + B5 + C] yielded a slightly higher intention score (4.07) than the other combinations.
In the case of practice, although the difference was not statistically significant (F ( 
Information Provision through Free Papers in Seoul
Survey Design
We selected the information that would be provided through the free paper Focus in Seoul on the basis of the above results. The information that yielded the highest intention scores, as well as relatively high practice scores, was selected; these were [A + B1] for "My Cup" and [A + B4 + B5 + C] for "Carbon Cashbag". The information was shown on the cartoon page-as explained in Section 2.3 and shown in Figure 4 -using the same explanation text as in the online survey. The figures shown with the text were designed by a professional designer. There were 101 respondents for the "My Cup" intention survey and 74 for "Carbon Cashbag". Fifty of the "My Cup" respondents and 21 of the "Carbon Cashbag" respondents took the additional survey about behavior practice three weeks later.
"My Cup" Results
In the "My Cup" survey, the average scores for intention and practice were 3.78 (n = 101) and 0.40 (n = 50), respectively. Respondents who answered the intention question with the responses "I want to do this very much", "I want to do this somewhat", and "I want to do this" (n = 85) were also asked about the usefulness of the provided information. For instance, we asked questions such as, "Was the risk information useful to you," to which subjects responded on a 6-point scale, from 6 (very much) to 1 (not at all).
The results are shown in Figure 5 . The average usefulness score was observed to be significantly higher for [A] (5.26) than for [B1] (5.13) (χ 2 ＝ 88.34, df = 9, p < 0.001).
"Carbon Cashbag" Results
In the "Carbon Cashbag" survey, the average scores of intention and practice were 3.85 (n = 74) and 0.43 (n = 21), respectively. Respondents who answered the intention question with the responses "I want to do this very much", "I want to do this somewhat", and "I want to do this" (n = 65) were also asked about the usefulness of the provided information. The results are shown in Figure 6 . -test, p < 0.001). This result again indicates that descriptive information can be useful for increasing intention, especially for behavior to which lack of basic information is a barrier. Figure 7 and Figure 8 show the results of information provision through the online questionnaire and the free paper. In the case of the free paper, we could not control the age and gender distribution of the respondents. Therefore, in addition to the results shown in Section 3.1, in which the distribution of the respondents was adjusted to the parent population ("adjusted"), we also show the score obtained by the entire group of respondents ("not adjusted").
Discussion
As shown in Figure 7 , a significantly higher intention score for "My Cup" was observed when information was provided through the free paper rather than the online questionnaire (Mann-Whitney, U = 4164.0 (not adjusted), p < 0.001). A statistically insignificant but slightly higher practice score was also observed in the case of free paper access.
On the other hand, for "Carbon Cashbag" (Figure 8) , there was no significant difference in intention between online and free paper access (Mann-Whitney, U = 4610.5 (not adjusted, same group), p > 0.10). However, a slightly higher practice score was observed in the case of free paper access.
The possible reasons for the difference in results between the online questionnaire and the free paper are a) design effect, b) information source, and c) difference in media.
Reference [24] reviewed the effects of information form and indicated that a picture more significantly affects people's information recognition than a text. This could also affect the difference between the online questionnaire, in which information was given in text form only, and the free papers, which included images.
In order to prevent anxiety among the respondents, we included the name of our organization (The University of Tokyo) in the free papers, whereas it was not included in the online questionnaire. The provision of the informer name might have increased the respondents' sense of the reliability of the provided information. According to [25] , people judge the reliability of website information on the basis of the domain name. Other previous studies [26] [27] have also shown that the sender's information has an effect on the receiver's reliability perception regarding risk recognition. Therefore, even though the organization name was provided in a small font size at the end of the text, its presence might have had an influence on people's intentions.
Reference [28] and [29] compared the memorability and recognition of article importance between the use of the "print version" and the "web version" of ChosunIlbo, the most popular newspaper in Korea. Recognition and memorability were shown to be significantly higher when the information was provided through the newspaper. Reference [30] compared the effectiveness of a physical activity between web-based and printed materials for adolescent girls. Both web-based and printed materials showed significant effectiveness, but the print group showed more of an increase in intention than did the web group. Thus, the difference between types of media can be one of the most influential factors in information processing. The higher intention and practice scores of the free papers in our study also indicated the capability of free papers to be an effective medium through which to provide information that fosters people's pro-environmental intentions and behaviors. Table 1 shows the composition of respondents discussed in Section 3.2. Younger people (20 s and 30 s) and men tended to respond more than elderly people and women. As mentioned above, younger people and men usually have lower practice rates for PEBs. Therefore, free papers can be considered an effective medium for the delivery of information to people who have previously been unconscious of PEBs.
Conclusion
We investigated the effects of information provision for two PEBs: "My Cup" and "Carbon Cashbag". The effects of various combinations of information were significantly different between the two behaviors and also between the two survey sites, Seoul and Tokyo. If lack of information is one of the barriers to a behavior such as "Carbon Cashbag", even very basic information can play a significant role in enhancing the intention and practice of the behavior. In choosing information content, understanding the current barriers or accelerators for the target behavior is an important first step toward designing an effective program. Free papers, which facilitate a higher increase in intention and practice than online questionnaires, can be considered as an effective medium through which to deliver information about PEBs to non-environmentally-conscious people.
